abstract: We present a new interferometric technique to write apodized Bragg gratings. Along the fiber, two UV-pulses interfere with a variable time delay creating a gaussian apodization profile which strongly reduces the reflectivity side-lobes. This method allows writing of truly apodized gratings by single exposure of a uniform phase-mask.
dispersion compensation by simultaneously reducing the group-delay ripples [2] .
Several techniques have been proposed to write apodized Bragg gratings. The moving fibre/phase mask-scanning beam approach can be used with uniform phase masks [3] . It is also possible to vary the exposure time along the grating length and to subsequently compensate the variation of the average index by a second exposure without the phase mask [4] . An alternative method is to use a phase mask with a variable diffraction efficiency [5] . In the following, we present a simple interferometric technique in which the variation in the overlap of two interfering UV-pulses along a fibre results in intrinsically apodized Bragg grating. This approach achieves a uniform average index change over the grating length using a single-exposure and a uniform phase mask.
Experiment and results:
The experimental setup, displayed in Fig. 1 , basically consists of a Sagnac interferometer where the phase mask acts as a beam splitter. The writing beam consists of short UV pulses from a mode-locked laser. The mirror (M) directs the UV-beam to the phase mask. This mirror can move along the x-axis to scan the phase mask length. The optical fiber is placed at the location of the phase mask but slightly above the incoming UV-beam. The phase mask splits the UV-beam into the ±1 orders. The two diffracted beams are then reflected off the mirrors M1 and M2. A slight tilt with respect to the x-y plane is introduced in these mirrors so that the beams are recombined to form an interference pattern on the optical fibre. A cylindrical lens is introduced between the two mirrors to focus the beams on the fibre core. When the UVlight is incident on the right side of the phase mask, the interference occurs on the left portion of the fibre and vice versa. The diffraction angle θ is determined by the phase mask period Λ m and the writing wavelength. The Bragg wavelength (λ B ) of the photoinduced grating can be varied by changing the angle Φ of the mirrors as will be reported elsewhere. The position of the interference pattern and therefore of the fiber is also displaced along the y-axis as Φ is varied. When the interference occurs directly behind the phase mask, λ B is the same as in other phase-mask writing method, i.e λ B = n Λ m /2, where n is the fiber refractive index. Inthis case, the angle Φ is given by (π/4)-(θ/2).
From Figure 1 , it can be seen that the optical path difference (∆δ x ) between the two counter-propagating beams is zero when the UV beam is incident on the center of the phase mask. However, ∆δ x increases as the UV beam moves to the edges of the mask.
From geometrical consideration, when Φ=(π/4)-(θ/2), it is easy to demonstrate that ∆δ x depends linearly on the position x of the UV-light on the phase mask as given by the relation:
where x=0 at the center of the phase mask. The two UVpulses coming from the -1 and +1 order of the mask will therefore arrive with different delays on the fibre. At x=0, the pulses arriving at the fiber completely overlap in time.
For all other positions x, the pulses will be only partially overlapping. The strength of the interference pattern being related to the product of the field amplitudes in both arms of the interferometer, it can be concluded that the visibility of the interference fringes will degrade towards the fiber ends. In fact, assuming gaussian pulses, this convolution of the two pulses will produce a gaussian apodization profile (Figure 2 ). The dark area of the displayed pulses contributes to create the grating and the remaining energy of the two pulses contributes to increase the average refractive index. Moreover, in this experiment, the total UV-exposure is constant over the grating length whatever the P. 
